The flavin-dependent monooxygenases are among the most intensively studied enzymes that accomplish a variety of redox reactions such as the monooxygenation of organic substrates. Our understanding of the enigmatic reaction of enzyme-bound reduced flavin with oxygen is incomplete, as underlined by recent studies on the biosynthesis of the bacterial polyketide antibiotic enterocin. Here, the flavin-dependent monooxygenase EncM acts as the key tailoring enzyme by oxygenating the enterocin precursor with an unusual flavin-N5-oxide intermediate. Before then, it was presumed that all flavin-dependent monooxygenases employ the flavin-C4a-hydroperoxide as the oxygenating species. We aim to identify the structural prerequisites for the generation of this novel flavin redox state and investigate EncM variants as well as homologous flavoproteins (native and variants), which do not naturally form the flavin-N5-oxide. With the help of the crystal structure of EncM and in silico docking methods, a model for the interaction of O 2 -binding pocket was predicted and various EncM mutants were generated. Moreover, protein crystals suitable for X-ray crystallographic studies were obtained for several EncM mutants allowing the assessment of the structural changes. Currently, we aim to engineer a similar O 2 -binding pocket in a structurally related flavoenzyme that does not naturally form the flavin-N5-oxide. Ultimately, this may allow to address some fundamental questions of the flavin cofactor's oxygen reactivity and thus facilitate future rational engineering of flavoproteins with the aim of fine-tuning their oxygen reactivity and product formation.
The flavin-dependent monooxygenases are among the most intensively studied enzymes that accomplish a variety of redox reactions such as the monooxygenation of organic substrates. Our understanding of the enigmatic reaction of enzyme-bound reduced flavin with oxygen is incomplete, as underlined by recent studies on the biosynthesis of the bacterial polyketide antibiotic enterocin. Here, the flavin-dependent monooxygenase EncM acts as the key tailoring enzyme by oxygenating the enterocin precursor with an unusual flavin-N5-oxide intermediate. Before then, it was presumed that all flavin-dependent monooxygenases employ the flavin-C4a-hydroperoxide as the oxygenating species. We aim to identify the structural prerequisites for the generation of this novel flavin redox state and investigate EncM variants as well as homologous flavoproteins (native and variants), which do not naturally form the flavin-N5-oxide. With the help of the crystal structure of EncM and in silico docking methods, a model for the interaction of O 2 -binding pocket was predicted and various EncM mutants were generated. Moreover, protein crystals suitable for X-ray crystallographic studies were obtained for several EncM mutants allowing the assessment of the structural changes. Currently, we aim to engineer a similar O 2 -binding pocket in a structurally related flavoenzyme that does not naturally form the flavin-N5-oxide. Ultimately, this may allow to address some fundamental questions of the flavin cofactor's oxygen reactivity and thus facilitate future rational engineering of flavoproteins with the aim of fine-tuning their oxygen reactivity and product formation. [1] . LOV domains bind flavin chromophores non-covalently like flavin mononucleotide, riboflavin and flavin adenine dinucleotide. Upon blue light absorption, an adduct is formed between C4a atom of flavin chromophore and the sulfur atom Sγ of a conserved cysteine. In this light state, adduct is stable at a timescale ranging from seconds to days before the recovery of initial dark state [2] . LOV proteins also show considerable variation in the structure and length of Nand C-terminal extensions, which mimic the signal transduction linker regions.
PpSB2-LOV from Pseudomonas putida KT2440 has a fast dark recovery time of τ=2.3 min at 20°C, in contrast to τ=2471 min of the homolog PpSB1-LOV [3] . In this work, the dark state crystal structure of PpSB2-LOV was determined at 1.9 Å resolution that revealed a conserved LOV core domain, and a dimer interface mediated via the N-and C-terminal helices. In a comparative analysis, we show differences at single amino acid level comparing PpSB2-LOV with PpSB1-LOV protein to propose the molecular mechanism responsible for variation in the dark recovery time. Furthermore, we present evidence for recently proposed "rotary switch" signal transduction mechanism, based on the fully-adapted light and dark structures of PpSB1-LOV [4] and PpSB2-LOV proteins, respectively.
